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The notion of the “universality of biofilms” has evolved as a result of the 
increased interest in studying biofilms. The concept that a limited 
number of microbial species were “good biofilm formers” has been 
supplanted by the sense that biofilm formation is most likely a universal 
feature of microbes. Once committed to biofilm growth, microbial cells 
exhibit different phenotypic properties compared to free-floating, 
planktonic cells. Biofilms can be composed of a population that 
developed from a single species or a community derived from multiple 
microbial species. Biofilms may occur on any surface, particularly in 
aquatic and industrial water systems. Ironically, many advances in 
medical technology have provided new and perilous niches for biofilm 
formation. Thus, implanted medical devices, such as catheters and 
artificial heart valves, provide surfaces for biofilm growth, thus 
sustaining a reserve of infecting microbes resulting in biofilm-
associated infections, being estimated that about 65-80% of all human 
microbial infections involve biofilms,though biofilm formation is not itself 
necessarily a virulence factor, because many non-pathogenic 
organisms also produce biofilms that do not cause disease. In any 
case, since the development of resistance to antimicrobial compounds 
associated to the biofilm “mode of life” is one of the most shocking 
clinical consequences of biofilm growth, biofilms are highly relevant for 
public health. The biofilm-forming ability of certain pathogens appears 
to facilitate the survival of these microorganismsin the environment and 
the host, because to the accumulation and dispersal of a sufficient 
number of pathogens for an infective dose, which is not typically found 
in a bulk fluid. Additionally, the heterogeneous microenvironments that 
occur within biofilms might promote a differentiated population of 
phenotypic and genotypic variants of microorganisms that promises 
survival in the face of changing environmental conditions and might 
also ensure survival and facilitate infection.Nevertheless, biofilm 
systems also are especially suitable for the treatment of recalcitrant 
compounds because of their high microbial biomass and ability to 
immobilize compounds.  
Biofilms are a functional association of surface-attached 
microorganisms (bacteria, fungi, and even viruses), that become 
encased in extracellular polymeric substances (EPS) of microbial origin 
and other particulate substances, mostly cell debris, that all together 
constitute the so-called biofilm EM, whichplays essential roles in 
defining the cohesiveness and other physical properties of the 
microbial communities within the biofilm structure. The biofilm EM is 
typically composed of diverse substances, including polysaccharides, 
proteins, nucleic acids (DNA), lipids and humicsubstances. Substantial 
evidence exists supporting a major role of polysaccharides in the 
cohesiveness of the EPS matrix. The biofilm EM can contain 
considerable amounts of proteins that, overall, can far exceed the 
polysaccharide content, on a mass basis. Both cell surface-bound and 
secreted proteins contribute to the matrix composition and depending 
on their biological function (enzymatic, structural, adhesion) different 
protein categories can be distinguished in the EPS of the 
matrix.Although initially seen as residual material from lysed cells, it 
has become increasingly evident that extracellular DNA (eDNA) not 
only is in fact an integral part of the matrix but also is responsible for 
some characteristics intrinsic to the biofilm mode of life  
 
